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FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Semiconductor Devices and integrated Circuits Sectional Committee had been approved by the Electronics and Telecommunication Division Council. This standard is one of a series of standards on integrated circuits, measuring integrated circuits covering static characteristics. Other sections of this part are: Section 1 General Section 3 Dynamic Measurements This standard is based on IEC Pub 748-2 `Semiconductor devices, integrated circuits: Commission ( 1EC ). integrated circuits', issued by the International Electrotechnical Part 2 Digital methods of digital

111reporting the results of test or analysis made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 `Rules for rounding off numerical values ( revised )`.
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SEMICONDUCTOR DEVICESINTEGRATEDCIRCUITS
PART 3 DIGITAL INTEGRATED Section 2 1' SCOPE This standard ( Part 3/&c 2 ) covers measuring methods for static characteristics digital integrated circuits. 2 REFERENCES The, following Tndian Standards listed necessary adjuncts to this standard: IS NC]. 1885 ( Part ~/SK Title below are the of CIRCUITS MEASURING METHODS Static Characteristics IS 1885 ( Part 7/%x 5 ) : 1971, and provisions of 3 of IS 12970 ( Part 1 ) shall be applicable. 4 LETTER SYMBOLS For the purpose of this standard, the letter symbols given in IS 3715 ( Part 1 ) : 1971 shall be applicable. 5 HIGH-LEVEL AND LOW-LEVEL VOLTAGES ( V,n AND F'o,,) OUTPUT

Elcctrotechnical vocaPart 7 Semi5 ) : 1971. bularv: conductor devices, Sect ion 5 Integrated circuits and microelectronics i ) : 1971 for Letter symbols semiconductor devices: Part 1 General aspects (Jirst revision ) Semiconductor integrated Part 1 General devicescircuits:

?1rrpose - To measure the high-level and low-level output voltages under specified conditions. Circuit diugram ( see Fig. 1 ) Circuit description and requirements - The measurement equipment should provide, where required, the specified output conditions. Where appropriate, the pulse generator should provide a sufficient number of independent pulse sequences to enable the output condition of the circuit being measured to be set up according to the function table. The current generator should be capable of acting as either a source or sink of current.

371'5 (h-t
, 13970 (Part

I ) : 1990

3 TERMINOLOGY For the SCC 2), purpose of this standard the terms and definitions ( Part given 3/ in
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IS 12970 ( Part S/Set 2 ) : 1992 d) Measurement procedure - The integrated circuit is connected as specified to the measurement circuit of Fig. I, the supply and input voltages are set to their specified values and the appropriate conditions are applied to the output terminals. The temperature is set to the specified value and checked immediately before and after the measurement. The input conditions and. where appropriate, the input pulse sequences necessary to set up the specified static output level arc applied. The output voltage V,, is measured.
NOTE - Provided that the worst-case combinations of input voltages are used, this mc~surcment can simultaneously verify thar the circuit under test meets both the spccifid input and the associated output voltnge limits. For

b) Circuit Diagram ( see Fig. 2 ) c) Circuit Description and Requirements 6; Where appropriate, the pulse generator 01 should i,rovide a sufficient number Independent pulse sequences to enable the specified internal logic state to be set up. The measurement euuitlment should Drovide, where required, ihe specified ouiput conditions. Measurement Procedure The integrated circuit is connected as specified to the measurement circuit ( see Fig. 2 ), the supply and input voltages are set 10 their values and specified the appropriate conditions are applied to the output terminals. The temperature is set to the specified value and checked immediately before and after the measurement. Where appropriate, the input pulses necessary to set up the specified logic state are applied. The resulting current II is measured :
NOTE scparatcly.
Usually, each input IS :Ile:bsl!l'c.d

example: Applied Conditions _ -. -----7 r ----lnpTeFder Other Input(s) VI,,`1 V IHU V IllR 1'111.\
c) Specijied V 1111%
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2. Setting-up procedure (where appropriate ) and sequence of measurement, 3. Value(s) of the supply voltage(s), 4. Input voltage(s) 5 _. Output current(s), 6. Direction(s) and

procedure ( where approp2. Setting-up riate ) and the sequence of mcasurcments, 3 Value(s)
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5. Output _ 7 SHORT ( Zcls )

\2'hcrc approp;i;:te. CURRENT
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CIRCUIT
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6 HIGH-LEVEL AND LOW-LEVEL CURRENT ( II, AND ZIr, )

and a) Purpose - To measure the high-level low-level input currents under specified conditions.
WWER -mp

a) Purpose --- To output current

measure the short-circuit under specified condition,;.

b) Circuit Diagrnm ( see Fig. 3 )
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FIG. 3 CIRCUIT FOR MEASUREMENT OF SHORT-CIRCUIT Circu:t Description and Requirements -Where appropriate, the pulse generator should provide a sufficient number of independent pulse sequences to enable the output condition of the circuit under test to be set up according to the function table, The measurement equipment should be capable of implementing a short-circuit between the outout terminal and a sDecified referencepoint ( for a specified duration, if appropriate ) and of measuring the short-circuit current without influencing significantly the short-circuit itself. .d) Precautions to be Observed - The maximum rated power dissipation should not be exceeded.
C)

OUTPUT CURRENT

L1.Inpu1 voltage(s), 5. Short-circuit duration, 6. Conditions 7. Reference at other point

if appropriate, terminals, and )_

(for the short-circuit IJNDER

8 POWER SUPPLY CURRENT STATIC CONDITIONS
a) Pwpose -

C>Measurement

Procedure -~ The integrated circuit is connected as specified to the measurement circuit ( see Fig. 3 ). The supply and input voltages are set to their specified values. The temperature is set to the specified value and checked immediately before and after the mesurement. Where appropriate, the input pulse sequences necessary to set up the specified static output level are applied. The output terminal under test is connected to the specified reference pgint and the short-circuit the current I,,s is measured. Before application of the short-circuit, the output voltage is forced ( for example, by means of the relevant input Icvel combination ) to a level as far as possible from the reference levct. Spccijed Corrtlitions I I Ambient or rcferencc-point ture, 2. SettJng-up riatc ), proccdurc ( where tempcrnapprop-

To measure the power "upply current under specified static conditions. b) Circuit Diagram ( see Fig. 4 ) Circuit Descriptiort cmd Rcquircm.errrs Where appropriate, the pulse generator should provJde a sufficient number c>f independent pulse sequences to enable the output condition(s) of the circuit under lest to be set up nccordin_r to the functioil table. Measurement Procedure - The integr.2 t etl circuit is connected as specified to tlJc measurement circuit ( see Fig. 4 ), lhc supply and input voltage are set to their specified values. The temperature is set tn the specified value and checked immedixtely before and after the measurement. Where appropriate, the Input pu!sc sequences necessary to set up the rerlliiT;il static output level are applied. The relevant power SLJppl!' cllYi`L'llt i< !:1~`;1cured.
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9 ( INPUT ) THRESHOLD HYSTERESIS VOLTAGE
a) Purpose

, I

REFERENCE

I; = Voltage SOUIXI: and pulse generator.

FLS. 4 CIRCUIT FOR MEASUREMENT OF POWBR SUPPLY CURRENT UNDKR STATIC:CONDITIONS VOLTAGES AND terminals are connected as specified and the supply voltage(s) is (are) applied, The signal generator is adjusted and connected. The output signal V. of the circuit being measured is applied tcr the measurement equipment, for instance to the Y-input of an oscilloscope. The triangular in.put signal VI of the circuit being measured is applied to the measurement equipment, in the above case to the A'-input',df, the oscilloscdpe. The input voltage is measured or read as V,.,. + ( or VrTP ) when the output voltage I',, just switches to the opposite level hr as voltage VI'I`= ( or VI,, ) when the output V, switches to the original level; these two values are the ( input ) threshold voltages. The result is the transition characteristics shown in Fig. 6. The hysteresis voltage Vb,, results from: V hY@
IJrl+ -V,,._

and output

the ( input ) To measure threshold voltages and to determine the hysteresis voltage of a combinatorial logic circuit by a measuring method such that the result is independent of the dynamic characteristics of the circuit being measured.

b) Circuit

Dcscriptioll

and Requirements -

The measuring circuit is shown in Fig, 5.
The equipment shall be capable of measuring the output voltage V,, as a function of the input volt,age VI. The measuring equipment should provide a triangular input signal whose waveform is either a ramp or a series of steps; the equipment should also provide the input and output networks and the supply voltage(s); it shall keep the circuit being measured at the specified temperature (Tnmb or T,,,, ),

or : V,,,

---.V,.,.,

C) Measwrment

Procedure -~ The circuit being measured is set to the specified temperature ( T,,,, or T,,,,, ). The input

the transiNOTE - Fig. 7 and Fig. 8 represent two different input t ion characteristics for waveforms, either of which may used for this method.
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FIG. 5 CIR~IU'T FOR MEASUREMENT OF ( ~NPLJT ) THRBSHULD VOL'IAGES AND HYSTERESISVOLYAG: 4

IS 12970 ( Part 3/Set 2 ) : 1992 ~1) Spec@ed Conditions I. Temperature 2. Supply 3, Characteristics ( Tamb or T,,,, of the input ); signal; ( tr ), in voltage(s); rise time amplitude; each step ( APT ), hold time for each step ( r-,t ). signal amplitude; f,, tf and At of the input signal should be much greater than the propagation time t,, or the circuit being measured. 6. Input and output networks ing stray capacitance ), and at other terminals. 7. Conditions ( inclur!-

4. ramp voltage linearity, fall time ( tf ), signal 5. Stepped voltage:
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Standard Mark The use of the Standard Mark is governed by the provisions of the Bureau of Indian Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on products covered by aa Indian Standard conveys the assurance that they have been produced to comply with the requirements of that standard under a well defined system of tnspection, testing and quality control which is devised and supervised by BIS and operated by the producer. Standard marked products are also continuously checked by BIS for conformity to that standard as a further safeguard. Details of conditions uuder which a licence for the use of the Standard Mark may be granted to manufacturera or producers may be obtained from the Bureau of Indian Standards;
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